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Amendments to the Claims: 

This Listing of Claims will replace all prior versions and listings of claims in the 
application. 

Listing of Claims 

L (Cancelled) 

2. (Cancelled) 

3. (Currently Amended) A method for sending Fibre Channel data frames through a Fibre 
Channel switch, the Fibre Channel switch comprising a plurality of small switches, the Fibre 
Channel data frames having a source and a destination, the destination being used for routing the 
Fibre Channel data frame, comprising: 

receiving the Fibre Channel data frame from the source at a first small switch: 

choosing a first virtual channel from a set of possible virtual channels, each virtual 

channel of the set of possible virtual channels being available for use with general data flow; 

providing information in addition to the Fibre Channel data frame to identify the first 

virtual channel: and 

sending the Fibre Channel data frame and the additional information identifying the first 
virtual channel from the first small switch to a second small switch. Tho method of oloim 1, 
wherein: 

the additional information identifying the first virtual channel is included in an 

inter-frame fill word; and 

the inter-frame fill word is sent from the first small switch to the second small switch 
prior to the Fibre Channel data frame. 

4. (Cancelled) 

5. (Currently Amended) Tho method of oloim U A method for sending Fibre Channel 
data frames through a Fibre Channel switch, the Fibre Channel switch comprising a plurality of 
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small switche s, the Fibre Channel data frames having a source and a destination, the destination 
being used for routing the Fibre Channel data frame, comprising : 

receiving the Fibre Channel data frame from the source at a first small switch: 

choosing a first virtual channel from a set of possible virtual channels, each virtual 
channel of the set of possible virtual channels being available for use with general data flow: 

providing information in addition to the Fibre Channel data frame to identify the first 

virtual channel: and 

sending the Fibre Channel data frame and the additional information identifying the first 
virtual channel from the first small switch to a second small switch 

wherein the first virtual channel is chosen based on the source of the Fibre Channel data 

frame, 

6. (Cancelled) 

7. (Cuixently Amended) Th e m e thod of claim L A method for sending Fibre Channel 
data frames through a Fibre Channel switch, the Fibre Channel switch comprising a plurality of 
small switches, the Fibre Channel data frames haying a source and a destination, the destination 
being used for routing the Fibre Channel data frame, comprising: 

receiving the Fibre Channel data frame from the source at a first small switch: 

_.. choosing a first virtual channel from a set of possible virtual channels, each virtual 
channel of the set of possible virtual channels being available for use with general data flow: 
providing information in addition to the Fibre Channel data frame to identify the first 
virtual channel: and 

sending the Fibre Channel data frame and the additional information identifying the first 

virtual channel from the first small switch to a second small switch. 
wherein: 

the first small switch has a set of source ports capable of connecting to external devices; 
the Fibre Channel data frame is received at the first small switch from the source through 
a first source port of the set of external ports; and 
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the first virtual channel is chosen from the set of possible virtual channels based on the 
identity of the first source port 

8. (Original) The method of claim 7, wherein: 

the number of virtual channels in the set of possible virtual channels is equal to or greater 
than the number of source ports in the set of source ports; 

each source port is associated with at least one virtual channel from the set of possible 
virtual channels; and 

the first virtual channel is associated with the first source port. 

9. (Original) The method of claim 8, wherein each virtual channel is associated with no 
more than one source port, 

10. (Original) The method of claim 7, wherein: 

the number of virtual channels in the set of possible virtual channels is equal to the 
number of source ports in the set of source ports; 

each source port is associated with one virtual channel from the set of possible virtual 
channels; and 

the first virtual channel is associated with the first source port. 

1 1 . (Previously Presented) The method of claim 7, further comprising storing the 
received Fibre Channel data frame in a buffer associated with the first source port, 

12. (Cancelled) 

13. (Currently Amended) Th e m e thod of claim 12. A method for sending Fibre Channel 
data frames through a Fibre Channel switch, the Fibre Channel switch comprising a plurality of 
small switches, the Fibre Channel data frames having a source and a destination, the destination 
being used for routing the Fibre Channel data frame, comprising: 

receiving the Fibre Channel data frame from the source at a first small switch: 
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choosing a first virtual channel from a set of possible virtual channels, each virtual 

channel of the set of possible virtual channels being available for use with general data flow: 
providing information in addition to the Fibre Channel data frame to identify the first 
virtual channel: 

sending the Fibre Channel data frame and the additional information identifying the first 

virtual channel from the first small switch to a second small switch 
determining the destination of the Fibre Channel data frame: and 

retrieving an identity of a port from a routing table, the port identity being associated with 

the destination in the routing table, 
wherein: 

the Fibre Channel data frame and the additional information identifying the first virtual 
channel are sent from the first small switch to the second small switch through the port: 

the Fibre Channel switch further comprises a processor connected to each of the plurality 
of small switches; and 

the processor sends at least one routing table entry to each of the plurality of small 
switches, each of the small switches storing the entry in the routing table, the entry comprising a 
destination and a port identity associated with the destination. 

14.-17. (Cancelled) 

18. (Currently Amended) Th e m e thod of claim 1 4 . A method for sending Fibre Channel 
data frames through a Fibre Channel switch, the Fibre Channel switch comprising a plurality of 
small switches, the Fibre Channel data frames having a source and a destination, the destination 
being used for routing the Fibre Channel data frame, comprising: 

receiving the Fibre Channel data frame from the source at a first small switch; 

choosing a first virtual channel from a set of possible virtual channels, each virtual 

channel of the set of possible virtual channels being available for use with general data flow: 

providing information in addition to the Fibre Channel data frame to identify the first 

virtual channel: 



5 

PAGE 7/19 * RCVD AT 1/30/2006 2:47:48 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6i31 * DNIS:2738300 * CSID:8324462424 * DURATION (mm-ss):0644 



01/30/2006 13:53 8324462424 WONG CABELLO PAGE 08 

Application No, 09/292,627 
Amendment Dated: January 30, 2006 
Reply to Office Action of November 29, 2005 

sending the Fibre Channel data frame and the additional information identifying the first 

virtual channel from the first small switch to a second small switch 

receiving the Fibre Channel data frame from the first small switch at the second small 

switch; 

choosing a second virtual channel from a set of possible virtual channels: 

providing information in addition to the original Fibre Channel data frame to identify the 

second virtual channel; and 

sending the Fibre Channel data frame and the additional information identifying the 

second virtual channel from the second small switch to a third small switch, 
wherein: 

the Fibre Channel switch further comprises a processor connected to each of the plurality 
of small switches; and 

the processor sends at least one routing table entry to each of the plurality of small 
switches, each of the small switches storing the entry in the routing table, the entry comprising a 
destination and a virtual channel associated with the destination. 

19. -22. (Cancelled) 

23. (Previously Presented) A Fibre Channel small switch operable to receive and output 
Fibre Channel data frames using virtual channels, comprising: 

a plurality of ports including a plurality of source ports capable of connecting to external 
devices; 

a plurality of buffers, each buffer being associated with a respective virtual channel; 

a memory storing an identity of a virtual channel associated with each source port and 
available for general data flow; and 

logic operable to determine an identification of a destination of the Fibre Channel data 
frame and to determine an identification of a virtual channel available for general data flow on 
which to output received data; and in response to the small switch receiving the Fibre Channel 
data frame through a first source port of the plurality of source ports, to retrieve a first virtual 
channel identifier identifying a first virtual channel associated with the first source port from the 
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memory, to provide information in addition to the Fibre Channel data frame to identify the first 
virtual channel, and to output the Fibre Channel data frame and the additional information 
identifying the first virtual channel. 

24. (Original) The small switch of claim 23, wherein the identification of the virtual 
channel available for general data flow on which to output received data is determined based on 
the source of the data, 

25. (Previously Presented) The small switch of claim 23, wherein the identification of 
the virtual channel available for general data flow on which to output received Fibre Channel 
data frames is determined based on the destination of the Fibre Channel data frame. 

26. (Cancelled) 

27. (Previously Presented) The small switch of claim 23, wherein the first virtual channel 
is associated with the first source port , , 

28. (Previously Presented) The small switch of claim 23, wherein the first virtual channel 
identifier is obtained from a routing table. 

29. (Previously Presented) The small switch of claim 28, wherein the first virtual channel 
is associated with a destination of the Fibre Channel data frame. 

30. (Previously Presented) The small switch of claim 28, wherein: 

the additional information identifying the first virtual channel is included in an inter- 
frame fill word; and 

the inter-frame fill word is output preceding the output of the Fibre Channel data frame. 

31. (Previously Presented) The small switch of claim 23, the logic further being operable 
to, in response to receiving the Fibre Channel data frame and detennining the identification of a 
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virtual channel used with the received Fibre Channel data frame, storing the Fibre Channel data 
frame in a buffer associated with the virtual channel 

32. (Previously Presented) A method for processing a Fibre Channel data frame at a small 
Fibre Channel switch, the small Fibre Channel switch having a plurality of ports, comprising: 

receiving the Fibre Channel data frame through a first one of the plurality of ports; 

determining a virtual channel of a plurality of virtual channels available for general data 
flow on which the Fibre Channel data frame was received; 

storing the Fibre Channel data frame in one of a plurality of buffers, the buffer being 
associated with the virtual channel on which the Fibre Channel data frame was received; 

determining an identity of a destination of the Fibre Channel data frame; 

determining which port to output the Fibre Channel data frame through; 

determining an identity of a virtual channel to output the Fibre Channel data frame on; 

providing information in addition to the original Fibre Channel data frame that identifies 
the virtual channel on which the Fibre Channel data frame is output; and 

outputting the Fibre Channel data frame and the additional information through the 
determined port. 

33. (Original) The method of claim 32, wherein the small Fibre Channel switch is within 
a larger Fibre Channel switch, the larger Fibre Channel switch comprising a plurality of small 
Fibre Channel switches. 

34. (Original) The method of claim 33, wherein the larger Fibre Channel switch further 
comprises a processor connected to each of the plurality of small Fibre Channel switches. 

35. (Previously Presented) The method of claim 32, wherein the buffer is further 
associated with the port through which the Fibre Channel data frame was received. 
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36. (Previously Presented) The method of claim 32, wherein determining the identity of 
the virtual channel used to output the Fibre Channel data frame comprises retrieving the identity 
of the virtual channel from an inter-frame fill word received by the small Fibre Channel switch 
prior to receiving the Fibre Channel data frame, 

37. (Cancelled) 

38. (Previously Presented) The method of claim 32, wherein the identity of the virtual 
channel to output the Fibre Channel data frame on is determined based on the source of the Fibre 
Channel data frame. 

39. (Currently Amended) The method of claim 32, wherein the identity of the virtual 
channel to output the Fibre Channel data frame on is determined based on the destination of the 
Fibre Channel data frame. 

40. (Previously Presented) Hie method of claim 32, wherein determining through which 
port to output the Fibre Channel data frame comprises retrieving the identity of the port 
associated with the identity of the destination of the Fibre Channel data frame from a routing 
table stored in a memory of the small switch. 

41. (Previously Presented) The method of claim 32, wherein determining the identity of 
the virtual channel to output the Fibre Channel data frame on comprises retrieving the identity of 
the virtual channel associated with the identity of the destination of the Fibre Channel data frame 
from a routing table stored in a memory of the small switch. 

42. (Original) The method of claim 41, wherein the small Fibre Channel switch is within 
a larger Fibre Channel switch, the larger Fibre Channel switch comprising a plurality of small 
Fibre Channel switches. 
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43. (Original) The method of claim 42, wherein the larger Fibre Channel switch further 
comprises a processor connected to each of the plurality of small Fibre Channel switches. 



44. (Original) The method of claim 43, further comprising: 

sending a routing table entry from the processor to the small Fibre Channel switch* the 
entry comprising the destination and a virtual channel identity associated with the destination; 
and 

storing the routing table entry in the routing table stored in the memory of the small Fibre 
Channel switch. 



45. (Currently Amended) The method of claim 3732, wherein: 

the additional information that identifies the virtual channel on which the Fibre Channel 
data frame is output comprises including the identity of the virtual channel to an inter-frame fill 
word associated with the Fibre Channel data frame; and 

outputting the Fibre Channel data frame and the additional information through the 
determined port comprises outputting the jnter-frarae fill word and then outputting the Fibre 
Channel data frame. 



46. (Previously Presented) A Fibre Channel switch operable to receive and output Fibre 
Channel data frames using virtual channels, comprising: 

a plurality of small switches, each small switch comprising: 
a memory; and 

a plurality of ports including a plurality of external ports for connection to 
external devices and a plurality of internal ports for connection to other small switches; 

a plurality of buffers, each buffer being associated with a respective virtual 

channel; 

a memory storing an identity of a virtual channel associated with each external 
port and available for general data flow; and 
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logic operable to determine an identification of a destination of the Fibre Channel 
data frame and to determine an identification of a virtual channel on which to output received 
Fibre Channel data frame; and 

a processor connected to each of the plurality of small switches; 

wherein each small switch is connected to a subset of the plurality of small switches via 
internal ports. 

47. (Original) The small switch of claim 46, wherein the processor sends at least one 
routing table entry to each of the plurality of small switches, each of the small switches storing 
the entry in the routing table, the entry comprising a destination and a virtual channel associated 
with the destination. 

48. (Previously Presented) The method of claim 46, wherein the identification of the 
virtual channel available for general data flow on which to output received Fibre Channel data 
frame is determined based on the source of the Fibre Channel data frame. 

49. (Previously Presented) The method of claim 46, wherein the identification of the 
virtual channel available for general data flow on which to output received Fibre Channel data 
frame is determined based on the destination of the Fibre Channel data frame. 

50. (Previously Presented) A Fibre Channel switch operable to receive and output Fibre 
Channel data frames using virtual channels, the switch comprising: 

a plurality of ports including a plurality of source ports for coupling to external devices to 
receive Fibre Channel data frames from the external devices; 

a plurality of buffers, each buffer being associated with a respective virtual channel; and 
logic operable to determine an identification of a destination of the Fibre Channel data 
frames for routing puiposes based on the destination address of the Fibre Channel data frame, to 
determine an identification of a virtual channel available for general data flow on which to 
output received Fibre Channel data frames, the determination of the virtual channel based on the 
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source port receiving the Fibre Channel data frames, and to direct the received Fibre Channel 
data frame to the buffer associated with the identified virtual channel. 

51. (Previously Presented) The switch of claim 50, further comprising: 

a memory storing an identity of the virtual channel associated with each source port and 
available for general data flows. 

52. (Previously Presented) The switch of claim 50, wherein the plurality of ports further 
includes a plurality of output ports for outputting Fibre Channel data frames, 

wherein each buffer is further associated with an output port so that the plurality of 
buffers is organized with buffers for each virtual channel being associated with each output port, 
and 

wherein the logic directs the received Fibre Channel data frame to a buffer associated 
with the identified virtual channel and with the output port, which is determined based on an 
output port routing determination from the identified destination of the Fibre Channel data frame. 

53. (Previously Presented) The switch of claim 52, wherein the logic includes a routing 
table for each source port and wherein the routing table indicates the virtual channel and output 
port for the Fibre Channel data frame. 

54. (Previously Presented) A Fibre Channel switch for switching Fibre Channel data 
frames, the switch comprising: 

a first small Fibre Channel switch; and 

a second small Fibre Channel switch coupled to the first small Fibre Channel switch, 
wherein each small Fibre Channel switch includes: 

a plurality of ports including a plurality of external ports for coupling to external 
devices and a plurality of internal ports for connection to a small Fibre Channel switch; 

a plurality of buffers, each buffer associated with a respective virtual channel; 

and 
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logic operable to determine an identification of a destination of a Fibre Channel 
data frame for routing purposes based on the destination address of the Fibre Channel data frame 
and to determine an identification of a virtual channel available for general data flow to apply to 
received Fibre Channel data frames, wherein the identification of the virtual channel can be done 
by one of at least two bases, and 

wherein the first small Fibre Channel switch uses a first basis to identify the 
virtual channel and the second small Fibre Channel switch uses a second, different basis to 
identify the virtual channel. 

55. (Previously Presented) The switch of claim 54, wherein the first basis to identify the 
virtual channel utilizes the external port which receives the Fibre Channel data frame; and 

wherein the second basis to identify the virtual channel utilizes the external port which 
transmits the Fibre Channel data frame. 

56. (Previously Presented) The switch of claim 54, wherein each buffer is further 
associated with an external port so that the plurality of buffers is organized with buffers for each 
virtual channel being associated with each external port, and 

wherein the logic directs the received Fibre Channel data frame to a buffer associated 
with the identified virtual channel and with the output external port, which is determined based 
on an output port routing determination from the identified destination of the Fibre Channel data 
frame. 

57. (Previously Presented) The switch of claim 56, wherein the logic includes a routing 
table for each external port and wherein the routing table indicates the virtual channel and output 
port for the Fibre Channel data frame. 
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